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DETAILED ACTION 
Response to Remarks 

1. Applicant's remarks, filed 1 1/15/2005, with respect to newly recited claims 54-87 
overcoming the prior art used in previous rejections is persuasive. However, upon 
further consideration, a new ground(s) of rejection is made in view of Brungart. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 54,57-59,61,62,65,75,78,79,82,83 and 86 are rejected under 35 U.S.C. 
103(a) as being unpatentable over the applicant's admitted prior art in view of Brungart 
{Auditory Localization in the Near-Field). 

Claims 54,66,75,83 and 86 share common features. 

Regarding claims 54,66,75,83 and 86 the applicant's admitted prior art discloses 
a method of providing localization cues to a source audio signal to perceive a sound 
source at a selected direction and a selected distance from a listener's head based on a 
head related transfer function (HRTF) pair determined for the sound source located at 
the selected direction and a reference distance at a larger distance from the listener's 
head (Figure 8), the method comprising: 
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Providing a two channel audio signal from the source audio signal (Figure 

8); 

Spectrally shaping the two channel audio signal based on the HRTF pair 

(Figure 8); 

Introducing a time delay between the channels of the two channel audio 
signal based on an interaural time delay associated with the selected direction (Figure 
8); and 

Applying a different gain factor to each of the two channels (Figure 8; 
implicit to HRTF processing). 

Wherein the different gain factors are determined based on the selected 
direction (Figure 8; implicit to HRTF processing; The inter-aural time difference, as 
taught by the applicant's admitted prior art (Figure 8), describes the time delay between 
sounds arriving at the left and right ears. An interaural time difference (ITD) will also 
have associated with it an interaural intensity difference, i.e., a difference in the 
magnitude of each HRTF. An ITD thus means a time difference and a magnitude 
difference (generally) and it is clear that the greater distance has a lesser magnitude. 
The magnitude components of the HRTFs to the left and right ears for a given virtual 
location, are different because the left and right ears are not the same distance from the 
source.). 

The prior art fails to disclose but Brungart teaches of wherein the gain 
factors are determined based on the selected near field distance from the listener's 
head. Brungart discloses that localization in the near-field must rely on the same basic 
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types of cures a far-field localization and gives an equation for the pressure on the 
surface of a sphere due to a nearby point source and indicates that the equation can be 
used to determine the interaural intensity differences (IID) and interaural time delay 
(ITDs) for any direction and any distance relative to the head (page 3). 

Regarding claim 86, Brungart further teaches that 1 m is the standard distance 
used for HRTF processing (See Brungart, Introduction and The Importance of the Near- 
Field). 

It would have been obvious to modify the applicant's admitted prior art to provide 
localization in the near field, thus determining the gain factors at near field distances in 
order to provide accurate auditory representations of nearby sources (Brungart, page 1, 
under section titled The Importance of the Near-Field). 

Regarding claims 57,78 and 85 the applicant's admitted prior art as modified by 
Brungart discloses wherein the different gain factors are determined by selecting the 
interaural time delay associated with the selected direction as representing the 
difference in path lengths between the sound source and the respective ears, 
determining a horizontal plane azimuth from the interaural time delay (implicit; the ITD 
is a cue for azimuth), and determining the respective sound source to ear distances for 
the sound source positioned at the near field distance (See above apropos rejection of 
claim 54,75 and 83). 

Regarding claims 58,59 and 79, the applicant's admitted prior art as modified by 
Brungart discloses wherein the reference distance is about 1.0 m (claims 58, 59 and 79) 
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and that the near field distance is greater than or equal to 0.2 m and less than or equal 
to about 1 m (claim 79; see Brungart, section labeled the importance of near field). 

Regarding claims 61 and 81 the applicant's admitted prior art as modified by 
Brungart discloses wherein applying a different gain factor occurs after the spectral 
shaping of the left and right channel signals (implicit to applicant's admitted prior art, 
Figure 8; See above apropos rejection of claims 54 and 75). 

Regarding claim 62, the applicant's admitted prior art as modified by Brungart 
discloses further comprising modifying the frequency response of one of the two 
channels to reflect head shadowing effects at the near-field distance (Brungart, Figure 

1). 

Regarding claims 65 and 82, the applicant's admitted prior art as modified by 
Brungart fails to disclose but Begault teaches of wherein applying a different gain factor 
occurs before the spectral shaping of the left and right channels and wherein 
introducing a time delay between the channels of the two channel audio signal occurs 
before applying a different gain factor to each of the two channels (applicant's admitted 
prior art Figure 8 shows the ITD, a gain factor is implicitly determined after the delay; 
See above apropos rejection of claims 54 and 75). 

4. Claims 55,66-70,72,73 and 75 rejected under 35 U.S.C. 103(a) as being 
unpatentable over the applicant's admitted prior art in view of Brungart {Auditory 
Localization in the Near-Field) in further view of Begault (3D Sound For Virtual Reality 
and Multimedia). 
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Regarding claim 66, the combination of the applicant's admitted prior art and 
Brungart meet all elements of that claim, as stated above in apropos of claim 54, with 
the exception that there is a computer readable storage medium having a program with 
instructions. Begault teaches the concept of a program that can implement or enable 
the process (Chapter 4). There obviously would have to be a computer readable 
medium of some sort to enable the program to run. Thus it would have been obvious to 
one of ordinary skill in the art at the time of the invention to use a computer program to 
implement the processing for the benefit of producing a more robust virtual sound 
image. . 

Regarding claims 55, 67, 76 the applicant's admitted prior art as modified by 
Brungart fails to disclose but Begault teaches of wherein the different gain factors are 
determined for each ear based on the inverse square of the respective sound source to 
ear distances for the sound source positioned at the selected near field distance from 
the listener's head. Begault teaches of distances determined by the sound intensities 
using the inverse square law for intensity vs. distance ( Chapter 3 ( Section titled 
Intensity, Loudness and Cues on pages 70-72 ). It is obvious that since distances can 
be determined from the gain, that the reverse is true and the magnitude can be 
determined from the distance. Therefore, it would have been obvious to modify the 
applicant's admitted prior art as modified by Brungart to determine the gains based on 
the inverse square law as taught by Begault in order to determine the coordinates of the 
external sound source. 
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Regarding claims 69 and 70, the applicant's admitted prior art as modified by 
Brungart discloses wherein the reference distance is about 1.0 m (claim 69) and that the 
near field distance is greater than or equal to 0.2 m and less than or equal to about 1 m 
(claim 70; see Brungart, section labeled the importance of near field). 

Regarding claim 72 the applicant's admitted prior art as modified by Brungart 
discloses wherein applying a different gain factor occurs after the spectral shaping of 
the left and right channel signals (implicit to applicant's admitted prior art, Figure 8; See 
above apropos rejection of claims 66 ). 

Regarding claim 73, the applicant's admitted prior art as modified by Brungart 
discloses further comprising modifying the frequency response of one of the two 
channels to reflect head shadowing effects at the near-field distance (Brungart, Figure 

D- 

5. Claims 56,77,84, and 87 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over the applicant's admitted prior art in view of Brungart {Auditory 
Localization in the Near-Field) in further view of Raydon et al. (U.S. Patent 3,969,588). 

Regarding claims 56,77,84 and 87, the applicant's admitted prior art as modified 
by Brungart fails to disclose but Raydon teaches of wherein the different gain factors 
are determined by providing a look-up table of gain values indexed by the interaural 
time delay associated with the selected direction and selecting the respective gain 
values from the look-up table. Raydon discloses a look-up table having gain settings as 
a function of distance (column 19, lines 59-64). Using a computer program to 
implement the processing is obvious for the benefit of having the most precise and 
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accurate data and to have stable operations. It would have been obvious to modify the 
applicant's admitted prior art as modified by Brungart by using a look-up as taught by 
Raydon in order to quickly retrieve values for the benefit of reducing processing time. 

6. Claim 63 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art in view of Brungart (Auditory Localization in the Near-Field) 
in further view of Lambrecht (U.S. Patent 6,181,800). 

Regarding claim 63, the applicant's admitted prior art as modified by Brungart 
fails to disclose but Lambrecht teaches of wherein the HRTF pair is selected from a 
plurality of HRTF pairs respectively corresponding to a plurality of directions at the 
reference distance (column 5, lines 21-23). It would have been obvious to modify the 
applicant's admitted prior art as modified by Brungart so that an HRTF pair is selected 
from a plurality of HRTF pairs in order to produce positional errors within an acceptable 
range (column 5, line 32-33). 

7. Claim 64 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art in view of Brungart (Auditory Localization in the Near-Field) 
in further view of Sibbald et al. (U.S. Patent 5,666,425). 

Regarding claim 64, the applicant's admitted prior art as modified by Brungart 
fails to disclose but Sibbald discloses wherein the source audio signal having being 
provided with localization cues is combined with a further two or more channel audio 
signal (abstract; column 5, lines 48-66; column 7, lines 19-22 ). It would have been 
obvious to modify the applicant's admitted prior art as modified by Brungart to combine 
the source audio signal provided with localization cues with a two or more channel 
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audio signal in order to provide signals which are suitable to directly drive loudspeakers 
or headphones or which are suitable to be recorded (column 7, lines 19-22). 

8. Claims 60 and 80, is rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicant's admitted prior art in view of Brungart (Auditory Localization in the 
Near-Field) in further view of Begault (U.S. Patent 5,173,944). 

Regarding claims 60 and 80, the applicant's admitted prior art as modified by 
Brungart fails to disclose but Begault teaches of wherein applying a gain factor occurs 
before the spectral shaping of the left and right (Figure 2). The applicant's admitted 
prior art as modified by Brungart discloses that each channel implicitly will have a 
different gain (See above apropos rejection of claim 54). It would have been obvious to 
modify the applicant's admitted prior art as modified by Brungart to apply a different gain 
before the spectral shaping occurs in order to increase the value of the signal (column 
4, line 47). 

9. Claim 68 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art in view of Brungart (Auditory Localization in the Near-Field) 
in further view of Begault (3D Sound For Virtual Reality and Multimedia) in further view 
of Raydon et al. (U.S. Patent 3,969,588). 

Regarding claim 68, the applicant's admitted prior art as modified by Brungart 
fails to disclose but Raydon teaches of wherein the different gain factors are 
determined by providing a look-up table of gain values indexed by the interaural time 
delay associated with the selected direction and selecting the respective gain values 
from the look-up table. Raydon discloses a look-up table having gain settings as a 
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function of distance (column 19, lines 59-64). Using a computer program to implement 
the processing is obvious for the benefit of having the most precise and accurate data 
and to have stable operations. It would have been obvious to modify the applicant's 
admitted prior art as modified by Brungart by using a look-up as taught by Raydon in 
order to quickly retrieve values for the benefit of reducing processing time. 

10. Claim 74 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art in view of Brungart {Auditory Localization in the Near-Field) 
in further view of Begault (3D Sound For Virtual Reality and Multimedia) in further view 
of Lambrecht (U.S. Patent 6,181,800). 

Regarding claim 74, the applicant's admitted prior art as modified by Brungart 
fails to disclose but Lambrecht teaches of wherein the HRTF pair is selected from a 
plurality of HRTF pairs respectively corresponding to a plurality of directions at the 
reference distance (column 5, lines 21-23). It would have been obvious to modify the 
applicant's admitted prior art as modified by Brungart so that an HRTF pair is selected 
from a plurality of HRTF pairs in order to produce positional errors within an acceptable 
range (column 5, line 32-33). 

1 1 . Claim 71 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art in view of Brungart (Auditory Localization in the Near-Field) 
in further view of Begault (3D Sound For Virtual Reality and Multimedia) in further view 
of Begault (U.S. Patent 5,173,944). 

Regarding claims 71 , the applicant's admitted prior art as modified by Brungart 
fails to disclose but Begault teaches of wherein applying a gain factor occurs before the 
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spectral shaping of the left and right (Figure 2). The applicant's admitted prior art as 
modified by Brungart discloses that each channel implicitly will have a different gain 
(See above apropos rejection of claim 54). It would have been obvious to modify the 
applicant's admitted prior art as modified by Brungart to apply a different gain before the 
spectral shaping occurs in order to increase the value of the signal (column 4, line 47). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devona E. Faulk whose telephone number is 571-272- 
7515. The examiner can normally be reached on 8 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on 571-272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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